There is a well-described association between infantile epilepsy and pervasive cognitive and behavioral deficits, including a high incidence of autism spectrum disorders. Despite the robustness of the relationship between early-life seizures and the development of autism, the pathophysiological mechanism by which this occurs has not been explored. As a result of increasing evidence that autism is a disorder of brain connectivity we hypothesized that early-life seizures would interrupt normal brain connectivity during brain maturation and result in an autistic phenotype. Normal rat pups underwent recurrent flurothyl-induced seizures from postnatal (P) days 5-14 and then tested, along with controls, for developmental alterations of development brain oscillatory activity from P18-P25. Specifically we wished to understand how normal changes in rhythmicity in and between brain regions change as a function of age and if this rhythmicity is altered or interrupted by early life seizures. In rat pups with early-life seizures, field recordings from dorsal and ventral hippocampus and prefrontal cortex demonstrated marked increase in coherence as well as a decrease in voltage correlation at all bandwidths compared to controls while there were minimal differences in total power and relative power spectral densities. Rats with early-life seizures had resulting impairment in the sociability and social novelty tests but demonstrated no evidence of increased activity or generalized anxiety as measured in the open field. In addition, rats with early-life seizures had lower seizure thresholds than controls, indicating long-standing alterations in the excitatory/inhibition balance. Bumetanide, a pharmacological agent that blocks the activity of NKCC1 and induces a significant shift of E Cl toward more hyperpolarized values, administration at the time of the seizures precluded the subsequent abnormalities in coherence and voltage correlation and resulted in normal sociability and seizure threshold. Taken together these findings indicate that early-life seizures alter the development of oscillations and result in autistic-like behaviors. The altered communication between these brain regions could reflect the physiological underpinnings underlying social cognitive deficits seen in autism spectrum disorders.
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Introduction
Autism is an early neurodevelopmental syndrome that often causes devastating impairments in social communication accompanied by restricted and repetitive behavior. It has been estimated that 1 in 68 children will be diagnosed with autism spectrum disorder (ASD) according to the estimates from CDC's Autism and Developmental Disabilities Monitoring (ADDM) Network (Autism and Developmental Disabilities Monitoring Network Surveillance Year, 2010 Principal Investigators, 2014 . The incidence of ASD appears to be rising, and this in combination with the limited effectiveness of treatments and the costs of care for these patients makes autism a growing public health problem (Autism and Developmental Disabilities Monitoring Network Surveillance Year, 2010 Principal Investigators, 2014 .
A singular pathophysiological mechanism responsible for the autistic phenotype is unlikely. There is substantial evidence that genetics plays an important role in ASD (Risch et al., 1999; Anney et al., 2010; Hallmayer et al., 2011; Pinto et al., 2014; Gaugler et al., 2014) . There is also evidence that environmental and other non-genetic factors can be a factor in ASD (Hallmayer et al., 2011 ). An important clue to understanding the mechanism of autism is the observation that there is a strong relationship between early-life seizures (ELS), interictal epileptiform activity and ASD. Epilepsy and ASD coexist in up to 20% of children with either disorder (Tuchman and Cuccaro, 2011) and recent studies have suggested that ELS may place infants at a particular high risk for developing autism (Saemundsen et al., 2007 (Saemundsen et al., , 2008 (Saemundsen et al., , 2013 . In addition to a high incidence of seizures in ASD, the incidence of epileptiform activity on the EEG is high in children with ASD with rates of epileptiform activity as high as 60% (Spence and Schneider, 2009) . While the relationship between ASD and seizures and epileptiform EEG activity is Neurobiology of Disease 77 (2015) 204-219 
